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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st step which reads an indicative data saved with the expression in the 1st 
color space from subregion of a frame memory, The 2nd step which changes a read indicative 
data into the 2nd color space from the 1st color space, The 3rd step which performs specific 
processing to an indicative data changed into the 2nd color space, The 4th step which 
changes into the 1st color space an indicative data to which processing of the 3rd step was 
performed from the 2nd color space. Are the method of carrying out repeat activation of the 
5th step which writes in subregion an indicative data changed into the 1st color space at the 
4th step, and with an expression in the 1st color space in the 3rd step In conversion in the 
2nd next step, generate amendment information to refer to, and it sets to the 4th step. An 
image-information-processing method which writes this amendment information in said 
subregion with an expression in the 1st color space, and is characterized by reading this 
amendment information with an indicative data saved with the expression in the 1st color 
space in the 1st step. 

[Claim 2] It is the image-information-processing method according to claim 1 which a 
background image is stored in a frame memory and characterized by specific processing in 
the 3rd step being processing which lays a foreground image on top of this background image. 
[Claim 3] It is the image-information-processing method given in two from claim 1 
characterized by for the 1st color space being a RGB color space, and the 2nd color space 
being a YCbCr color space. 

[Claim 4] It is the image-information-processing method according to claim 3 which a 32 bits 
[ per pixel ] field is assigned, and a field which is 24 bits of this field that is 32 bits is used for 
an R value, G value, and B value in a frame memory, and is characterized by holding 
amendment information in the remaining 8 bits. 
[Claim 5] At the 2nd step, it is an indicative data. [Equation 1] 
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Or the image-information-processing method given in four from claim 3 characterized by 
changing into a YCbCr color space from a RGB color space by the formula equivalent to this. 
[Claim 6] At the 3rd step, it is an indicative data. [Equation 2] 



Or the image-information-processing method given in four from claim 3 characterized by 
changing into a RGB color space from a YCbCr color space by the formula equivalent to this. 
[Claim 7] At the 2nd step, it is an indicative data. [Equation 3] 



Or the image-information-processing method given in four from claim 3 characterized by 
changing into a YCbCr color space from a RGB color space by the formula equivalent to this. 
[Claim 8] At the 3rd step, it is an indicative data. [Equation 4] 



Or the image-information-processing method given in four from claim 3 characterized by 
changing into a RGB color space from a YCbCr color space by the formula equivalent to this. 
[Claim 9] Three brightness components Y1, Y2, and Y3 are the image-information-processing 
methods given in eight from claim 5 characterized by being the brightness component of 
three light emitting devices which constitute 1 pixel and emit light in RGB each color in a 
display device which displays by indicative data of a frame memory. 

[Claim 10] A background image by which reading appearance was carried out to a read-out 
means which is equipped with a display device which puts in order three light emitting devices 
which emit light in RGB each color in the side-by-side installation direction, and constitutes 
1 pixel, a driver which controls independently each light emitting device of a display device, 
and a frame memory which provides a driver with an indicative data, and reads a RGB value 
which shows a background image, and amendment information (D1, D2) referred to in case it 
changes into a YCbCr color space from a RGB color space from a frame memory [Equation 5] 
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Or a decoding means to change into a YCbCr color space from a RGB color space by the 
formula equivalent to this, a synthetic means to create a superposition composition image for 
a foreground image to the background image changed into the YCbCr color space, and the 
indicative data of the synthetic image origin [Equation 6] 



Or the display characterized by having the write-in means which writes the RGB value which 
an encoding means to change into a RGB color space from a YCbCr color space, and an 
encoding means output by the formula equivalent to this, and amendment information (D1, 
D2) in a frame memory. 

[Claim 1 1] A background image by which reading appearance was carried out to a read-out 
means which is equipped with a display device which puts in order three light emitting devices 
which emit light in RGB each color in the side-by-side installation direction, and constitutes 
1 pixel, a driver which controls independently each light emitting device of a display device, 
and a frame memory which provides a driver with an indicative data, and reads a RGB value 
which shows a background image, and amendment information (D1, D2) referred to in case it 
changes into a YCbCr color space from a RGB color space from a frame memory [Equation 7] 



Or a decoding means to change into a YCbCr color space from a RGB color space by the 
formula equivalent to this, a synthetic means to create a superposition composition image for 
a foreground image to the background image changed into the YCbCr color space, and the 
indicative data of the synthetic image origin [Equation 8] 



Or the display characterized by having the write-in means which writes the RGB value which 
an encoding means to change into a RGB color space from a YCbCr color space, and an 
encoding means output by the formula equivalent to this, and amendment information (D1, 
D2) in a frame memory. 

[Claim 12] It is a display given in 1 1 from claim 10 which a 32 bits [ per pixel ] field of a display 
device is assigned, and a field which is 24 bits of this field that is 32 bits is used for an R value, 



3/11 



[JP,2003-178292,A] 



G value, and B value in a frame memory, and is characterized by holding amendment 
information (D1, D2) in the remaining 8 bits. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the 
image-information-processing method and display which change an indicative data repeatedly 
in the 1st and 2nd color space. 
[0002] 

[Description of the Prior Art] For example, in performing subpixel rendering processing, after 
changing into read-out the indicative data saved with the RGB value at the frame memory, 
changing this into a YCbCr color space and performing predetermined processing, it changes 
into a RGB color space again, and repetition processing in which an indicative data is written 
in a frame memory is performed. 

[0003] This subpixel rendering processing is technology used in case a display device has the 
light emitting device of three RGB about 1 pixel and controls each light emitting device 
independently like an electrochromatic display panel, and its filtering used for it is detailed in 
the paper of a httpV/grc.com subordinate's "Sub-Pixel Font Rendering Technology." 
[0004] 

[Problem(s) to be Solved by the Invention] now, in repeating conversion of an indicative data 
irrespective of whether subpixel rendering processing is performed between a RGB color space 
and a YCbCr color space (however, the brightness component Y - three per [ Yl Y2, and Y3 ] 
pixel -- it is - ****** -- dealing with it .), there is a trouble that a color gap occurs so that it may 
state below. 

[0005] For example, it is [Equation 9] about conversion of RGB>YCbCr. 



It is [Equation 10] about conversion of ****** and YCbCr >RGB. 



It considers as ********. 

[0006] Here, it should be = (Yl, Y2, Y3, Cb, Cr) (10, 15, 20, 0, 0) first. If this is made into a RGB 
value by (several 10) (R, G, B), it will become = (10, 15, 20). And if this is returned to a YCbCr 
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color space by (several 9), it will become = (Yl, Y2, Y3, Cb, Cr) (15, 15, 15, 5, -5). The above 
processing is only conversion in a mere color space, and must return to the original color 
essentially. 

[0007] However, it does not return to the original color in fact. When this is expressed in 
phenomenon, it will originate in the error by conversion and it will be said that a color blot 
occurs. As especially mentioned above, when conversion of this kind is repeated, there is a 
trouble that display grace falls sharply. In addition, (several 9), also when using the formula 
which is not (several 10), the same problem is produced in many cases. 

[0008] Then, even if this invention changes repeatedly in two color spaces, it aims at offering 

the image-information-processing method which a color blot cannot generate easily. 

[0009] 

[Means for Solving the Problem] The 1st step which reads an indicative data saved with the 
expression in the 1st color space from subregion of a frame memory in this invention, The 2nd 
step which changes a read indicative data into the 2nd color space from the 1st color space, The 
3rd step which performs specific processing to an indicative data changed into the 2nd color 
space, The 4th step which changes into the 1st color space an indicative data to which 
processing of the 3rd step was performed from the 2nd color space, Are the method of carrying 
out repeat activation of the 5th step which writes in subregion an indicative data changed into 
the 1st color space at the 4th step, and with an expression in the 1st color space in the 3rd step 
In conversion in the 2nd next step, generate amendment information to refer to, and it sets to 
the 4th step. This amendment information is written in said subregion with an expression in 
the 1st color space, and this amendment information is read in the 1st step with an indicative 
data saved with the expression in the 1st color space. 

[0010] Thereby, even if it repeats conversion in a color space, generating of a color blot can be 

controlled. 

[0011] 

[Embodiment of the Invention] The 1st step which reads the indicative data saved with the 
expression in the 1st color space from the subregion of a frame memory by the 
image-information-processing method according to claim 1, The 2nd step which changes the 
read indicative data into the 2nd color space from the 1st color space, The 3rd step which 
performs specific processing to the indicative data changed into the 2nd color space, The 4th 
step which changes into the 1st color space the indicative data to which processing of the 3rd 
step was performed from the 2nd color space, Are the method of carrying out repeat activation 
of the 5th step which writes in subregion the indicative data changed into the 1st color space at 
the 4th step, and with the expression in the 1st color space in the 3rd step In the conversion in 
the 2nd next step, generate the amendment information to refer to, and it sets to the 4th step. 
This amendment information is written in said subregion with the expression in the 1st color 
space, and this amendment information is read in the 1st step with the indicative data saved 
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with the expression in the 1st color space. 

[0012] In this configuration, not only a RGB value but amendment information is written in a 
frame memory. By referring to this amendment information at the time of conversion, the error 
accompanying conversion can be made small, consequently a color blot is controlled, and 
display grace can be held good. 

[0013] Specific processing [ in / the background image is stored in the frame memory by the 
image -information-processing method according to claim 2, and / the 3rd step ] is [0014] which 
is the processing which lays a foreground image on top of this background image. By this 
configuration, in case a foreground image is laid on top of the present background image in a 
frame memory, the color blot which is easy to generate in the portion (portion [ that it continues 
being a background image ]) with which a foreground image does not lap is controlled, and 
display grace can be improved. 

[0015] By the image -information-processing method according to claim 3, the 1st color space is 
a RGB color space, and the 2nd color space is a YCbCr color space. 

[0016] By this configuration, the color blot at the time of changing mutually between a RGB 
color space and a YCbCr color space can be controlled. 

[0017] By the image -information -processing method according to claim 4, in a frame memory, 
the 32 bits [ per pixel ] field is assigned, the field which is 24 bits of this field that is 32 bits is 
used for an R value, G value, and B value, and amendment information is held in the 
remaining 8 bits. 

[0018] By this configuration, a memory area is not added only about amendment information, 
but a frame memory can be used without futility, here -- being the so-called if full color, 8 bits 
is assigned to RGB each value at a time about 1 pixel, and about 17,660,000 colors can be 
expressed. However, it is a usual state to assign a 32-bit field about 1 pixel in fact. 
[0019] Therefore, among 32 bits assigned with the conventional technology, it is not used but 
especially 32-24=8 bit is almost useless. Here, with this configuration, a frame memory can be 
efficiently used by storing amendment information in the remaining 8 bits which was not used 
effectively. 

[0020] By the configuration according to claim 5 or 6, maintaining count precision enough, 
count costs, such as addition and a division, avoid a high operation, and can improve processing 
speed. 

[0021] A configuration according to claim 7 or 8 can perform high conversion of precision more. 
[0022] By the image-information-processing method according to claim 9, three brightness 
components Yl, Y2, and Y3 are brightness components of three light emitting devices which 
constitute 1 pixel and emit light in RGB each color in the display device which displays by the 
indicative data of a frame memory. 

[0023] By this configuration, a brightness component can be displayed in subpixel precision and 
display grace can be improved. 
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[0024] The gestalt of operation of this invention is explained referring to a drawing below. 
Drawing 1 is the block diagram of the indicating equipment in the gestalt of operation of this 
invention. 

[0025] In drawing 1 , a frame memory 1 memorizes an indicative data. This indicative data is 
32-bit data which consists of per pixel, the RGB value (8 bits each), and amendment 
information (Dl, D2) on a display device 3, as shown in drawing 4 . And each components Dl 
and D2 of amendment information are 4 bits, respectively. 

[0026] And on these specifications, it is called "decoding" to change into a YCbCr color space 
and to obtain three brightness components Yl, Y2, and Y3 and tinting ingredients Cb and Cr 
from a RGB color space (for it to express for a RGB value and amendment information (Dl, 
D2).). That is, "decoding" said to this specification does not mean [ which is generally used ] 
"The information encoded is transformed inversely and raw information is acquired." 
[0027] On the contrary, on these specifications, it changes into a RGB color space from three 
brightness components Yl, Y2, and Y3 and tinting ingredients Cb and Cr (that is, YCbCr color 
space), and it is called "encoding" to acquire a RGB value and amendment information (Dl, D2). 
That is, "encoding" said to this specification does not mean [ which is generally used ] "The 
information encoded by carrying out rectification of a student's information is acquired." 
[0028] Moreover, a driver 2 controls independently each light emitting device of a display 
device 3, and makes it emit light in drawing 1 based on the indicative data of a frame memory 1. 
Here, a display device 3 is for example, an electrochromatic display panel etc., 1 pixel, puts in 
order the light emitting device which emits light in RGB each color in fixed sequence (for 
example, order of RGB), and consists of display devices 3. In addition, as a display device 3, a 
color plasma display, an organic electroluminescence display, etc. may be used. 
[0029] Here, the indicative data currently written in the frame memory 1 is also the image 
which is transmitted to a display device 3 through a driver 2, and is displayed on the display 
screen of the current display device 3. And since this indicating equipment performs processing 
which lays the foreground image on top of the indicative data of a frame memory 1 one by one, 
in that semantics, it can be said that the indicative data currently written in the frame memory 
1 is data of a background image just before performing this superposition. 

[0030] The read-out means 4 reads an indicative data from the subregion of a frame memory 1. 
as this subregion, you may be one line observed of the display screens of a display device 3, and 
the display screen of a display device 3 may be divided into the field which attached the 
respectively unique identifier, and may be observed among this divided field, and you may be 
the specific field directed with the element which is not a drawing example further. When 
extreme, this subregion may be all fields of a frame memory 1. 

[0031] The decoding means 5 is decoded according to the flow chart which shows the indicative 
data (background image) of the subregion which the read-out means 4 read to drawing 3 . 
[0032] As mentioned above, this indicative data (background image) has amendment 
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information (Dl, D2) while it has per pixel and the structure shown in the upper part of 
drawing 4 and is expressed in the RGB color space. 

[0033] And as shown in drawing 2 , the decoding means 5 inputs each value of per pixel, and R, 
G, B, Dl and D2 in step 1. And the color space by (several l) is changed in step 2. 
[0034] Here, the example stated by the term of (Object of the Invention) is examined. In this 
example, it becomes = (R, G, B, Dl, D2) (10, 15, 20, 5, -5) so that explanation of the encoding 
means 12 may describe later. 

[0035] Then, it becomes = (Yl, Y2, Y3, Cb, Cr) (10, 15, 20, 0, 0) by count of step 2. Thereby, 
returning to the condition of beginning, completely will be understood by adding amendment 
information (Dl, D2). 

[0036] And the decoding means 5 outputs three brightness components Yl, Y2, and Y3 and two 
tinting ingredients Cb and Cr for which it asked for every pixel to the synthetic means 6 at step 
3 of drawing 2 . By this, the synthetic means 6 will input what changed the background image 
of a frame memory 1 into the YCbCr color space. 

[0037] The foreground-image input means 7 inputs the foreground image which should be piled 
up to the background image which the synthetic means 6 inputted. Here, since the 
foreground-image input means 7 inputs a foreground image with the expression of a RGB color 
space, after it changes this foreground image into a YCbCr color space with the color conversion 
means 8, it is inputted into the synthetic means 6. In addition, if the foreground-image input 
means 7 inputs a foreground image with the expression of a YCbCr color space, the color 
conversion means 8 is omissible. 

[0038] In this example, although [ the foreground-image input means 7 ] the 3 time image 
which has one 3 times the precision of this rather than the direction which intersects 
perpendicularly is inputted in accordance with three light emitting devices of a display device 3 
about the direction in which these light emitting devices are installed side by side, it does not 
have to use such an image as a foreground image. 

[0039] Moreover, alpha value directions means 9 directs alpha value in synthetic processing for 
the synthetic means 6. Using the alpha value, the synthetic means 6 compounds a background 
image (Ylb, Y2b, Y3b, Cbb, Crb) and a foreground image (Ylf, Y2f, Y3f, Cb, Cr£) by the degree 
type, and obtains a synthetic image (Yl#, Y2#, Y3#, Cb#, Cr#). 
Yi#= alphaxYif +(l-alpha) Yib (2 i= 1, 3) 

Cb#= alphaxCbf H-(l-alpha) CbbCr#= alphaxCrf +(l -alpha) Crb[0040] And the synthetic means 
6 passes a brightness component (Yl#, Y2#, Y3#) to the filtering means 10, and passes delivery 
and a tinting ingredient (Cb#, Cr#) to the tint processing means 11. 

[0041] Now, in this example, the filtering means 10 performs subpixel rendering processing 
given in an above-mentioned paper using a brightness component (Yl#, Y2#, Y3#) etc., and the 
tint processing means 11 processes a request to a tinting ingredient (Cb#, Cr#). Here, since the 
main point of this invention does not exist in the processing of the filtering means 10 and the 



8/11 



[JP,2003-178292,A] 



tint processing means 11 itself, although the reference beyond this is omitted, when extreme, it 
can omit the filtering means 10 and the tint processing means 11, and can also output a 
brightness component (Yl#, Y2#, Y3#) and a tinting ingredient (Cb#, Cr#) to the direct 
encoding means 12. 

[0042] The encoding means 12 generates amendment information (Dl, D2) while changing a 
synthetic image into a RGB color space along with the flow chart shown in drawing 3 . 
[0043] Specifically, the encoding means 12 inputs a synthetic image at step 11 of drawing 3 as 
Y1=Y1#, Y2=Y2#, Y3=Y3#, Cb=Cb#, and Cr=Cr#. 

[0044] Next, at step 12, the encoding means 12 searches for a RGB value and amendment 
information (Dl, D2) by (several 2). 

[0045] Here, if the above-mentioned example has been taken again, since it is = (Yl, Y2, Y3, Cb, 
Cr) (10, 15, 20, 0, 0), the processing result of step 12 will become = (R, G, B, Dl, D2) (10, 15, 20, 
5, -5). 

[0046] Next, from step 13, the encoding means 12 performs clip processing so that the absolute 
value of the component Dl of amendment information may become smaller than n (this 
example n= 31) at step 14. Moreover, from step 15, the encoding means 12 performs clip 
processing so that the absolute value of the component D2 of amendment information may 
become smaller than m (this example m= 63) at step 16. 

[0047] If the filtering coefficient in consideration of the relation from which the brightness 
contribution of the light emitting device which emits light in RGB each color serves as R>G>B 
is used here according to research of this invention persons, it turns out that about 70% of the 
components Dl and D2 are in the above-mentioned clip range. So, with this gestalt, n and m 
value are defined as mentioned above. 

[0048] However, it is only instantiation, this may change n and m value, and even if it omits the 
clip itself, it does not interfere. 

[0049] Next, at steps 17 and 18, a sign and a triplet are taken out and the encoding means 12 is 
normalized so that the components Dl and D2 of amendment information may become 4 bits, 
respectively. 

[0050] Here, with this gestalt, since maximum of the absolute value was set to "31" about the 
component Dl, the bit [ 2*4th ] triplet is taken out about a component Dl. Similarly, since 
maximum of the absolute value was set to "63" about the component D2, the bit [ 35th ] triplet 
is taken out about a component D2. 

[0051] If the above processing is completed, the encoding means 12 will output the RGB value 
and amendment information (Dl, D2) which were searched for to the write-in means 13 of 
drawing 1 (step 19). 

[0052] And in drawing 1 , the write-in means 13 is overwritten to the subregion where the 
read-out means 4 read previously the indicative data (a synthetic image and amendment 
information) obtained from the encoding means 12. 
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[0053] When the above processing is repeated, renewal of sequential of the indicative data of a 
frame memory 1 will be carried out, and the display screen of a display device 3 will change. 
[0054] In addition, in explanation of the gestalt of the above operation, even if it resets with 
(several 4) that it is in (several 3) with (several 2) about it being with (several l), there is same 
effect. 

[0055] Moreover, with this gestalt, we decided to store only amendment information in all of 
the 8-bit fields except 24 bits used for a RGB value among 32-bit fields. 

[0056] However, the total number of bits of amendment information can be made smaller than 
8 bits, and it can also constitute so that other information may be stored in this 8"bit field with 
amendment information. 
[0057] 

[Effect of the Invention] As mentioned above, according to this invention, with the conventional 
technology, the field of a frame memory which was not used effectively can be used effectively, 
and the color blot accompanying conversion of a color space can be controlled, and display grace 
can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the indicating equipment in the gestalt of operation of this 
invention 

[Drawing 2] The flow chart of this decoding 
[Drawing 3] The flow chart of this encoding 

[Drawing 4] Conversion of same color space, and explanatory drawing of amendment 
information 

[Description of Notations] 

1 Frame Memory 

2 Driver 

3 Display Device 

4 Read-out Means 

5 Decoding Means 

6 Synthetic Means 

7 Foreground-Image Input Means 

8 Color Conversion Means 

9 Alpha Value Directions Means 

10 Filtering Means 

1 1 Tint Processing Means 
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12 Encoding Means 

13 Write-in Means 



[Translation done.] 
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Bfe^fflfr 5 Y CbCr fe^M^girrsiStelMBSr ft 

Y2 = G (§Ls Y1, Y2, Y3liiUia$fiK*K 

Y1=Y2-D1 D1, D2l*«IEl*$fi 

Y3=Y2— D2 
C r =Y 1 — R 
Cb=Y 3-B 

10 

Y C b C r feSIUJKgift^fcfNtlfflflJfcs MSBfft^ [»6] 

R = Y1-Cr Y1, Y2. Y 3 liSBSSfiE^K 

G = Y2 D1, D2l*«iEt^fa 

B = Y 3-C b 

D 1 =Y 2 — Y 1 

D 2=Y 2 — Y 3 



x>=j-K¥a^m*fSRGBfiS4:«iEfl»« (Dl, 

D2) fc*7u— i***y{c»*&cy»fri&##ai:* 

1] RGB&fe«r^-rS3O056^|g^ 

[Y2\ 

C b 
VC r ; 

Y 1 =Y 2 — D 1 



20 



1 0 1.402r 1 (R + D1 
= 1 1 -0.344 -0. 714 I G 
1 1.772 0 / IB + D2 



Y 3 = Y 2 — D 2 

30 

XitC^ltmm^iC^O. RGBfiSHA^YCbC 
YCbCr fe^lBfcgjftSftfclHRilM*^ ffiABtt* 

R = Y 1 + 1.402C r 

G = Y2 -0. 344Cb-0. 714C r 

B = Y3+1.772Cb 

D1=Y 2 — Y 1 , D2 = Y2 — Y3 



SMI*. 

7b-A)it'J^t., »ii«%rNtRGBffii:, RG 
BM»6YC b C rfeSH'vgSrrsiBHcawSHSft 

««HE«i8 (di. D2) fc*«#ai-r«*HiL#a 
£. 

m 7] 

Y1. Y2, Y3l*B.JJ£$fi£5K 
D 1 . D 2 l**iIEin«l 



Y 1 . Y2, Y 3l*gH££fiE*K 
D 1 , D 2 l±ffijEtt« 



X.ltcntmiRK&.lC «fc YCbCrfi»?.RG 
x>3-KfS*mt5RG BflfclflElf^ (D 1 , 40 

D2) fcfc^u-A^UKS^&tyss&a^gafcfc 

MA 3 C £ tt&m ft* g^SIc 

© i mm&tc *> 3 2 e v (offiamm t> ^ft-rfc 

RfflU Gffi&tfBffifCffifflStu ftfiElftfB (Dl, 
D2) m*)<D8Vv btplc{5m-£tl&C£*ttmt 

[000 1] so 



[0 0 0 2] 

«T31^Kli. 7U-i,^t'JtRGBlTfi#Sn 
TV^S^X-^^ttJU CftfcYCbC rfeSUBfc: 
g«U mffiO«ia*fToT^6s SfiRGBfe^KC 

< DiiuaatffTfcfts. 

[0 0 0 3] c©tf:/i£**A/U:/^'J>y«yiW\ £ 
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JlftiiW&li. h t t p : //% re. com 

PET© "Sub-Pixel Font Render 

ing Technology" h^bW&S^-W-Vs^o 

CO 0 0 4] 

> U > *fVm.*Vi b frfrt> <E> f s RGB feS 

PliYCbCrM^ (ffiU i5JBS»Ytt, 1 BJR 
fefcO Y 1, Y 2, Y 3©30&&£: LTIRffi-5o ) i: 

©i«t% a^f*- 9is-r«^»ct4. 10 

[0 0 0 5] #R&\ RGB-*YCbCrOEiKO^ 
[&9] 

Y = G 
C b = Y — B 
C r =Y-R 

YC b C r^RG B©^g>tcOl^T 

mi o] 

G = Y 

20 

B = C b — Y 
R = C r — Y 

[0 0 0 6] £C?\ t&kblC, (Y 1 , Y 2, Y 3, C 
b, Cr) = (10, 15, 20, 0, 0) ffeofcfe 
<Dt-$%o Ctl^r (IS 10) TRG BffilC-TSi: (R. 
G, B) = (10, 1 5, 20) h1S.%>o fbT, Ctl 
* 0&9) TY C b C rfcgHKSti:, (Y 1 , Y 
2, Y3, Cb, Cr) = (15, 15, 15, 5, - 

5) t^iLi?, &L±(omm*, **sfe^iaitc43 30 

[0 0 0 7] LfrL&tfP), g&lct;*, ^©fetCM£& 

SteffiT**fc^3raH£*M&So (»9) . (iSt 
1 0) TS^SSH^i^lcfc, H«<E>lffl»&£-f 3 

[0 0 0 8] ^CT»##gBJ§W:, 2 0©€l^W{C*3V->T< 40 
OjSL gg&^fir o T t fete C##f8£ L tc < V «ff ISfg 

sas^ a^Jt m-r 5 c 4: * a w t -r 5 „ 

[0 0 0 9] 

^ntcm^'f-^^n^-mtm 1 xr-yzft. i*tm 

fc^^-r- * * % £ l OftSM*»61 2 ©feffl|»'\&» 
^©5aii^-rS3Xx-y7 p i:> S3Xf7 



£ 1 ©fe£W'\£»£ttfc£jj*'r--**\ »#««'\« 

Ts ^3Xf yycJS^Tf 1 ©fe^MKfettSSgii: 
^:[H]cD|g2X-r-y7 P ^*5^S^fc*5t-T, #JR 

«fc»#ii*» I lXf7 7"tfe^T, fg l ©fe^Kfc 

[0 0 10] cftfcj:?), fea»Hfc:i3W-3£«|*< Dig 
[0 0 1 1 ] 

mm^mmmmi imm 1 K«©H«i«Bjaaw8; 
71^— wtuo»»«tt>6, a 1 ©ferrate 

s»snfc*^7*-*k:, #s©saii^ss-rm3x^-y 

2©fe3SMA^S 1 Ofe^H^t5S4Xf7^ 
fcs ^4Xf77'T^ 1 ©feSM^^^tlfcS^^- 

»Kfe^T» #j5a-rs»iEW«*£jsu S4xf-^ 
^±t(c c©aiEi«fs^M*aj-r 0 

[0 0 1 2] CWMfiSttCfe^T, 7\s— A^'EVKIft. 
RGBffi7£«-e*<, HHE-ttfli^SiiSnSo COS 
IE1MB**»Wte#M-r* c 4: fc <fc 0 , ffiSSfcfls 3 KJS 

[0 0 13] W#W2ls*©iii«W«ftra»ffiTti, 7 
b-A^^rUtca, VtEMmtfteM-ZtiTISQ. H3X 

[ooi 4] c©^sSctc «t k>. yis—i^t^viz&zm 
fdtffifce.fti/'tfw*' (#Siifft©s^©gi5») tcfei^T 

5o 

[0 0 15] W*«3K*©B«««*tta^F}*T{4, S 
1 <D&2tm± RGB fe^WT-$> 0, (O^mit Y C 
b C rMflt'SI. 

[0 0 16] COMfciO, RGB^MtYCbC 
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[0017] mxmimmtDmmmmmmumTit, y 

COO 1 8] 9, »nE«»D#Koi,>T* 

TRGB«fflfc8lfy hfO^*Jt)^TP.n, l*)176 

^BStcti, 1 SiiSltco^T, 3 2H~-y KD^iUc^fiJO^ 
TZ><Dh\ ftX&Z> 0 
COO 1 9] Lfctf^T, ^*S#iT'ti, ffJt>MfT5>fl 
fc3 2 tT-y KD?*>. 3 2-2 4 = 8^7 Mi#fC*"Jffi 

tr<y hK«iE1II«*«iW-racfcfcJ:*), 71/- A** 
C 0 0 2 0 ] M 5 XteHi*SI 6 ffittQtt j£tc <fc 0 , 

c o o 2 i ] m&m 7 ximMm 8 mmommc <t •? , 
<fc o«fio«v»s«i*ff As. 

CO 0 2 2] S«*^9lB*©ia{ft'lffS5ail73fife-e(is 3 
OCDBj^^fiSc^Y l , Y2, Y3«\ 71/- A^t'J© 

1 IIi}ftS:«t;£ L, fro RGB % 3 OcDfgft 

*^©BJ1S So 
CO 0 2 3] C©«j«fc:,fc»>, ^^tf i"fe/W»SreW5 

CO 0 2 4] «Tffl^#IL^tfe>, *fgBJ§cDU?jSS(D 

CO 0 2 5] 0 1 fcftl^T, 7l/—A;* ; &D 1 

«Sf/UX3© 1 mm&fcK). RGBffi 0&8tf 

7h) kttmmm cdi. d2) 3 2tr-y h 

O-r-^T'feSo IT> MlE1lWR©&J*#D 1> D2 
CO 0 2 6] f LT, *WiW«T?«, RGB6SH (R 

GBfiii:?fiE'ififi (di. D2) fc-easrrs. ) 

YCbCrfe^fl^U 30iDi5S^Y 
K Y2, Y 3 ^feUfc/jSc^C t>, Cr^rftSdi:^ 

co 02 7] *mmWT&, 3o<owssjs»y 

1, Y2, Y3fc6«^Cb, Cr (O* 9* YCb 
C r feglffl) fr5>RG BfeffilH^SjJftU R G Bfili:*! 
lE'lffS (D K D2) rx>n-Kj 4: 



8 

CO 0 2 8] £fc, BlfC43V>T\ K^-TA2{i. 71/ 
-A^U 1 OSif- ^icS^T, ISfA^X3 

fxf/WX3m 1 Bili, RGB#M^t5» 
ft*?*; -feMfr (.m*.l£> RGBOD T^Ti 
10 /££tx3 0 g^WX3tLT(i, #^—7°^ 

CO 0 2 9] ClT*, 7U-W*'J 1 MM?i&8:ftT 
^m^—^lt, h*7^A2^LTg^f/WX3 
KH2A.5n, ^£S^fvWX3©S^iIiffit;:^^;*tx 
Tl^SiHiT-fe&i.o ^LT, t©^8Ilt 71/- 

^ <*aa*ff 5ot% ^jtjmc^-c. 7i/- a** 

o 

[0 0 3 0] K#ttiL#a4H\ 7U— A**'J 1 ©g|5 
ti, a^-rVWX3©^jiifficD9*.<Di±g-ri. 1 <y4 

tea. H^Lfcl/-»H*K«fc^T!1^£ftfcW£©ffi«-e 
«48fc»^fc:H\ coafcMiWStt, 71/ 

30 -A^t'J lO^HgETSoTti^. 

[0 0 3 1] 7*3-H#®5f±, WE#WL#©4tf»E* 

CO 0 3 2] ±a?Lfcj;^tc, co«gf-^ (WSiS 

RGBfe£Mtcfcv>TS«StiTV>S4:«fc:, WiE 
W* (D 1 , D 2) ^i0 0 
CO 0 3 3] fit, 0 2{c^fJ:3(c, f3-K¥S 
Xf-yyi fC^SVT. lH^fefcO, R, G, 
40 B> DK D 2<D&m*X1r$-%x, LT, Xx>y7°2 

C 0 0 3 4 ] C C T\ («W*WftUJ:3i:-rS8HB) 

K3MS1 2©|fiWTiE^5«fc'5fc. (R, G, B, D 
1. D2) = (10, 1 5, 20, 5, -5) £&3 0 
CO 0 3 5] ?%t, 7>v-v7°2<DnmiC <fc tK (Y 
1, Y2, Y3, Cb, Cr) = (10, 15, 20, 
0, 0) tteZe CtXtCj:0> ffiIE'tf$fi (Dl, D2) 
^iiiD-f § c i: tc «fc t> , J6«xo«fiRK:^fcBI« c t 
so ilW^nido 
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[00 3 6] ^UT, 0 2©Xx-y7 p 3t;:T. fn-F 
Y2, Y3i:20©feWCb, C r 6^ 

1 ©W»i®{f%Y C b C r &Qmicm&Lrz&<Dttxti 
[0037] mmmrnxjimz i a, ^##8 6 # a* 

tS 0 Cil M*H«A2j¥K 7 ti. RGB fe^ffl 

oa3HT«i«iH«*A*'rsoT» c©ta«iH**feg 

IR*S8TYC b C rfe^BB»cS«bT^6^#Sl6 
^A^J-T So fc*5. W«®^A*#©7 A^Y CbCrfi 

^iwo*STii9«iB«i*A*-rs©-??*n»^ &xw& 

tft 8 * Wt S c 4: * * . 

[0 0 3 8] *0!lT-ti, fl»iIH*A2j¥I8 7 H\ S^t" 
/WX3©3O0K)t3R ; fK:*t>*T, C tl £> cDfgft jit 

3 te<Dtt&x&o 3 fewimxtiirzc 1 1 lt 

[0 0 3 9] £tc, aim7jk^m9lt, &g&&6V:& 

ISffl^T, WftlSfft (Y 1 b, Y2b, Y3b, Cb 

b, Crb) £#MtiBtt (Y 1 f , Y 2 f , Y 3 f , C 

b, C r f ) tt^TSl&L, l^fiScISfS! (Y 1 #, Y 2 

#, Y3#, Cb#, C r #) #t#3<, 

Yi# = aXYi f + (1-a) Yib (1 = 1, 2, 

3) 

Cb# = axCbf + (1-a) Cbb 
Cr# = aXCrf + (1-a) Crb 
[0 0 4 0] -?• LT> ^/&#IS6«, WSSjS^ (Y 1 
#, Y2#, Y 3 #) tk7j;l2mm^&l C\jSL. 
(Cb#, C r #) ;£fei>*#!if#!£ 1 1 

to 

[0041] y-tfrzmm^mi o 

B^s^fiSc^ (y i #, y 2 #, y 3 #) m*m^ 

fe«5ail#l§ 1 1 (C b #, C r 

#) icttL,pm<D$±m%ftoo cct\ 7^;i/^ffli# 

*B*«^, 7-r;l/**LJi#®i 0, MSaifSi l* 

«BSLT, (Y 1 #, Y 2 #, Y 3 #) . fe 

«I#(Cb#, C r #) 5:IS|x>3-K¥S12a 

[0 0 4 2] l>3-K#ai 2(i, 113(c^-r7a- 
^•■V-HciftoT, ^iB«*RGBfeffllffl^S!-r* 
MiEflBR (Dl, D2) *£fiEfS„ 

[0 0 4 3] Hf*WK«, 0307X7^1 ItCT, X 
>3-F¥Sl2B, Y1=Y1#, Y2 = Y2#, Y 
3 = Y3#, Cb = Cb#, C r = C r # i: LTs -a-fiSt 



10 

iHi^A^-rso 

[0 0 4 4] yycX7-v7 1 2KT, lyn-Ffgl 
2ti, (»2) fc£!3, RGBflfcffliEIIWfi (Dl, D 
2) SrsRfeSo 

[0 0 4 5] CCT% ±&<Dm*H&t*>±if&t. 

(Yl, Y2, Y3, Cb, Cr) = (10, 15, 2 
0, 0, 0) TfeSfreu Xx-VT'I 2©ftyill8Stt, 

(R, G, B, D 1 , D 2) = ( 1 0, 15, 2 0, 
5, -5) ttzZo 
10 [0 0 4 6] 3Wc, X>3-K?ai2tt, Xf'^l 
37b^X-r-y^l 4tcT. MJEflf $8©fi5c#D 1 Otfittfifi 
tfn (*ffyr«s n = 3 1) «t»J/jN*<*SJ:3fc» * 

71 5A>P>X^^yi 61CT, *iIE«$S<D»jjc#D2CD*& 
ttffitf m (*WTt4, m=63) <fc t) 'h£ < ft S <fc 3 fc: 

[0 0 4 7] CCT\ *56W«6©W^fC«ttltf, RG 

BSfe^ajtt-rsfejtsts^ oiwfiiiittfi^R > g > b t 

20 Dl, D 2 <D$J 7 0 %t>\ ±M<D& U v ^"SBHtcSS C 
n, mI^^J6T^5, 

[0 0 4 8] LfrLft*^ cntiflaj^fCjif ^VfeO 

[0 0 4 9] ^(C, xyn-Ffgl 2«\ Xf77l 
7, 1 8(CT, IflE'lffSO^D 1> D2A\ ^tl^tl 
4lf7F«5J:9£, 3 tT>y b*m.9itiLTiE 

30 [0 0 5 0] Cut*, *&MT°IZ, J$.ftD 1 fcOCT, 
fOMlOa^i* r 3 l j i:Lfc<0T\ fiSc^D 1 &C 

ovt«„ 2~4 tr-y no3 tr-y h%f&omto nm. 

fiJc#D2fCO^T, *©*e*tffi©«*ffl* T6 3J 
ttfc^T?, ^D2{CO^t(±, 3 — 5 e -y hg(D3 
(f -y h^OtB-To 

[00 5 1] W±©«LS#5£7Lfc£>, x>3-H^S 
1 2li> *46fcR G Bffii:«JE1f$8 (D 1 , D2) 

3^W;frrS (Xf'^19). 
[0 0 5 2] LT, H 1 fCia^T, »f?ii»^S 1 3 
40 tt» x>rJ-F3M3l 2^P»f#fc*^f : -^ (^fiStiii^ 
hW&tim B!^tiib^lS4^5 1 clcII^ttSLrcg|5» 

[0 0 5 3] JiU:©jaStf < DigSftSi:, 7b-A^ 

* wiBffi A^ft-r * c t £ § „ 

[0 0 5 4] &*5, W±<D5SS6©^©l5iWtCi3l/^T, 
t$.S©^ (S5[3) {C, (82) £&3CD£: 

®4) fc*5#fr*Tt>, ra«cDj»*^a&«o 

[0 0 5 5] Sfc, *®^T*«, 3 2^7 h©^*S©-5 
so RGB«tcfigffl-r*2 4lfy h*|»V^» 8ti"-yh 
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%sm 2 0 0 3 - 1 7 8 2 9 2 



11 



12 



[0 0 5 6] LfrLfc#e>> »iE««0^ey hft*8 
[0 0 5 7] 

[fgHHOJftS] &±<Djz5lc* *58iJJfc:J:tttf, 
fiS«**jaSfflb, fro, feSHO^tc#-5felcU* 

[0ffi<Dffi^^gftBfl] 

[0 1 ] #£W©^ffi©JB!BKfil*5«5MK«©:7n «y 

[0 2] Ht^— K®7n-ft- h 
[03] K©7n- ^--v— h 



10 



[0 4] Elfe£H]©g!fci:*iIEi«H©3ttH( 
1 7U-A^€U 

fa- F= 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 



i i ^.m^m^m 

1 2 

1 3 »^jA*¥S 



[01] 



[02] 



7 

/ 






8 

/ 










^ a 






9 

/ 




_ a 


6 

r / 








— 




IS 












— K 





1 o 



1 1 



feEMtra^ia ~~}- 



K 



77 U— A 



1 2 



1 3 



R. G. B. D1. D2£A£l Xff^1 



Y2 = G 




Y 1 = Y 2 


-D 1 


Y 3 = Y 2 


-D2 


C b = Y 3 


- B 


C r = Y 1 


-R 



Y1. Y2, Y3, Cb, Cr£tti73j X^r'^^3 



(TO 



[04] 
32 



R 


G 


B 


D 1 


D2 



Y 1 


Y 2 


Y 3 


Cb 


C r 
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[03] 



* 1 

Y 1 , Y2, Y3, Cb, C r £A;ft | T.T^^I 1 



R= Y 1 -C r 
G=Y2 
B=Y3-Cb 
D 1 =Y 2 - Y 1 
D 2 = Y 2 - Y 3 



T^y^l 3 




7sTVy^ 2 



5 



'Jy? j 



D 1 = (ft#+3t:-y h) D 1 j 



D2= 0«+3fc?* K) D 2 



R, G. B, D1, D2 



X^y^l 7 
8 
9 



*BD»nnm**nKioo6««s «tf«b 



F£-A(##) 5B057 BA25 CA01 CA08 CA12 CA16 
CB01 CB08 CB12 CB16 CE08 
CE17 CE18 CH11 
5C066 AA03 CA09 ED04 EE01 EE03 
GA01 GA02 GA05 KE02 KE04 
KE09 

5C077 LL01 MP08 PP32 PP34 PP39 
PQ12 PQ25 TT10 

5C079 HB01 HB04 HB11 LA24 LB02 
MA02 MA 11 NA03 PA05 



